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HOIST ASSEMBLY FORA MOTOR VEHICLE
SPARE TIRE

RELATED APPLICATION

This application 1s a continuation-in-part of patent appli-
cation Ser. No. 11/224,507, filed Sep. 12, 2005, U.S. Pat. No.

7,226,039,

BACKGROUND OF THE INVENTION

This invention relates to a compact lift unit or hoist assem-
bly for raising and lowering a spare tire and wheel assembly
for a motor vehicle and of the general type disclosed 1n U.S.
Pat. Nos. 5,290,014 and RE 33,303, the disclosures of which
are herein incorporated by references. In such a spare tire lift
unit or hoist assembly, 1t has been found desirable for some
vehicles to have a center exit opening 1n the housing for the
depending cable and to incorporate a down stop system which
prevents continued rotation of the spool after the cable has
been fully extended. It has also been found desirable to pro-
vide the unit or hoist assembly with a dependable spring
clutch mechanism which assures that a substantially constant
tension will be maintained within the tire support cable when
the cable and wheel assembly are fully retracted and also
prevents overloading of the hoist assembly when the cable 1s
retracted and extended.

When 1t 1s necessary for the lift unit or hoist assembly to
have a side cable exit opening within the housing for some
installations, it 1s desirable to have a dependable down stop
system which 1s durable and positively prevents continued
rotation of the spool when the cable 1s fully extended. It has
also been found desirable to have the outer or lower end
portion of the cable carry a wheel engaging and support
member or bracket which will accommodate and seli-center
a variety of different wheels having center holes with differ-
ent diameters.

SUMMARY OF THE INVENTION

The present invention 1s directed to an improved compact
tire l1it unit or hoist assembly for use 1n raising and lowering,
a spare tire and wheel assembly for motor vehicles and which
provides all of the desirable structural features mentioned
above 1n addition to providing a significant increase 1n dura-
bility and dependability. In accordance with one embodiment
of the mnvention, a hoist assembly includes a housing formed
by a molded plastic shroud or body sandwiched between two
parallel spaced flat metal plates. An upper portion of the
housing projects into a downwardly facing elongated mount-
ing channel which has opposite end portions projecting from
the housing for conveniently mounting the hoist assembly on
a motor vehicle.

The housing supports a center drive shait for rotation, and
the drive shait supports an annular reel or spool for relative
rotation. The spool has a circumierential groove for receiving
and confiming a wound cable, and inwardly projecting inter-
nal gear teeth are formed as an integral part of the spool. A
high ratio drive mechanism connects the drive shait to the
spool and includes an orbital gear plate mounted on an eccen-
tric cam and having external gear teeth for sequentially
engaging the internal gear teeth on the spool. The drive
mechanism also includes a clutch plate driven by the shaft and
supporting a pair ol arcuate flat wire springs having circum-
terentially spaced recesses which recetve two of four ears or
tabs projecting axially from a clutch disc which drives the
eccentric cam within the orbital gear plate.
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A down stop member 1s supported by the housing for
pivotal movement within the cable receiving groove and
engages the cable during unwinding of the cable until the
down stop member wedges between the cable and the spool
hub. The down stop member thereby prevents further rotation
of the spool after the cable 1s fully extended. The lower or
outer end portion of the cable supports an elongated wheel
engaging bracket having diametrically opposite straight
inclined surfaces each of which extends substantially longer
than the width of the bracket. The bracket accommodates and
selif-centers wheels having a range of center pilot holes of
different diameters. In a modification, the housing has a side
housing exit opening for the cable, and a one-piece molded
plastic down stop has an internal passage which receives the
cable and engages two axially aligned stop surfaces on the
spool on opposite sides of the cable groove. In another modi-
fication, a cable attached elongated lift bracket or plate has
opposite end portions with upwardly projecting locating pins
which engage diametrically opposed lug holes within a spare
tire wheel.

Other features and advantages of the mvention will be
apparent from the following description, the accompanying
drawings and the appended claims.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 1s a side elevation view of a hoist assembly con-
structed 1n accordance with the invention and with a wheel
support plate shown in section;

FIG. 2 1s a vertical section taken generally on the line 2-2 of
FIG. 1;

FIG. 3 1s a section taken generally on the line 3-3 of FIG. 2
and showing the cable fully wound and retracted;

FIG. 4 1s a section similar to FIG. 3 and showing the cable
tully extended with the down stop member engaged;

FIG. 5 1s a section taken generally on the line 5-5 of FIG. 2
and showing the driven eccentric cam and the external and
internal gears;

FIG. 6 1s a section taken generally on the line 6-6 o1 FIG. 2
and showing the configuration of the external gear plate;

FIG. 7 1s a section taken generally on the line 7-7 o FIG. 2
and showing the clutch assembly;

FIGS. 8 and 9 are fragmentary sections similar to FIGS. 3
and 4 and showing a modified down stop member constructed
in accordance with the invention;

FIG. 10 1s a fragmentary section showing a modification of
the invention with an external down stop member for a side
exit cable;

FIG. 11 1s a fragmentary view of the external down stop
member and spool;

FIG. 12 1s an elevational view of a hoist assembly and spare
tire l1it plate constructed 1n accordance with the invention and
exploded from a spare tire wheel shown 1n section; and

FIG. 13 1s a plan view of the lift plate shown in FI1G. 12 and

a fragmentary portion of the spare tire wheel, taken on the line
13-13 of FIG. 12.

DESCRIPTION OF OPERABL.

EMBODIMENTS

T

Referring to FIG. 1, a compact spare tire lift unit or hoist
assembly 10 includes a generally square housing 12 formed
by a body 14 molded of a rigid plastics material and sand-
wiched between a pair of metal side plates 16 and 18. The
body 14 and side plates 16 and 18 are secured together by a
pair of lower rnivets 21 having tlared tubular end portions, and
an upper end portion of the housing 12 projects into an elon-
gated mounting channel 24 having parallel spaced tlanges 26
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secured to the upper portion of the housing 12 by another pair
of rivets 21. The channel 24 has opposite end portions which
project from the housing 12 and have corresponding holes 31
(FIG. 5) for securing the hoist assembly 10 to a motor vehicle
chassis or component. The housing side plates 16 and 18 and
the body 14 also have a pair of spaced holes 33 which are
adapted to recerve cross pins or bolts for stabilizing the unait.

Referring to FI1G. 2, the housing 12 supports a drive shaft
35 for rotation within tubular portions 36 of the side plates 16
and 18. The shaft 1s formed with an integral or spool 40 which
1s preferably formed of powdered metal and has a circumfier-
ential slot or groove 42 defined between integrally connected
spaced walls 44 and 46 of the spool 40. Referring to FIG. 5,
the wall 46 of the spool 40 also defines a plurality of 12
circumierentially spaced and inwardly projecting rounded
teeth 48. The spool 40 has a circular center hub 52 (FIGS. 3
and 4) with an undercut recess or cavity 33 projecting axially
from only one side surface of the spool into the groove 42.

Referring to FIG. 3, an elongated steel cable 55 1s spirally
wound on the hub 52 Within the groove 42 of the spool 40 and
has an 1nner end portion connected to a crimped sleeve or
collar 57 confined within the undercut cavity 53. As shown in
FIG. 1, an outer end portion of the cable 55 recerves a molded
plastic bushing 62 which 1s retained on the cable by a metal
fitting 63 having a tubular portion 64 crimped to the end
portion of the cable. The bushing 62 carries an elongated and
generally rectangular wheel support member or lift plate 65
which 1s drawn from sheet steel and has a center hole 67
receiving the bushing 62 with a snap-fit connection. The
support member or lift plate 65 has a length of about 7 inches
and a width of about 134 inches and 1s formed with two
diametrically opposite inclined or sloping surfaces 69 each of
which has a straight length substantially greater than the
width of the bracket or about 25 inches. The support plate 65
1s adapted to be tilted and inserted into the center pilot hole of
a motor vehicle wheel (not shown) which carries a spare tire
(not shown). Each of the inclined surfaces 69 slopes down-
wardly from the center hole 67 at an angle of about 30° such
as 32°, and 1s slightly arcuate across the width of the bracket.

The spool 40 1s driven or rotated within the housing 12 in
opposite directions to extend and retract the cable 55 1n
response to a high reduction drive mechamism 75 (FIG. 2)
which includes a rotary eccentric cam 77 (FIGS. 2 and 5)
supported by the shait 35 for relative rotation. An external
gear plate 81 1s mounted on the cam 77 and has a plurality of
cleven circumierentially spaced and outwardly projecting
rounded external teeth 83 which sequentially engage the
internal teeth 48 on the spool 40 when the gear plate 81 orbits
in response to rotation of the eccentric cam 77 within the gear
plate. As shown 1 FIG. 6, the gear plate 81 has an integral
wide tab portion 86 which projects radially outwardly 1nto a
corner portion of the housing 12. The tab portion 86 has a
width about equal to the radius of the spool 40 and has an
enclosed slot 87 which receives one of the rivets 21. The rivet
21 prevents the gear plate 81 from rotating, and the slot 87
permits the gear plate 81 to orbit 1n response to rotation of the
cam 77. Preferably, the gear plate 81 1s formed of powdered
metal so that the external gear teeth 83 are integral with the tab
portion 86. The cam 77 1s also formed of powdered metal and
includes an axially projecting ring 91 (FIG. 6) and radial key
92.

The drive mechanism 75 also includes a clutch mechanism
formed by a flat clutch plate 95 (FI1G. 7) having a center hole
with diametrically opposed flat surfaces 97 and which mate
with the flat surfaces 38 of the shait 35 so that the clutch plate
935 15 driven by the shaftt. The clutch plate 95 carries a pair of
diametrically opposite and generally semi-circular or arcuate
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flat wire springs 102 each of which has inwardly projecting
curved end portions 104 and an intermediate curved portion
106. The spring portions 106 define diametrically opposite
recesses 108, and the curved end portions 104 of the springs
102 are captured within T-shaped cavities 110 formed within
the clutch plate 95.

Referring to FI1G. 2, a circular sheet metal clutch disc 115
1s confined between the clutch plate 95 and the gear plate 81
and has a keyhole shaped center opening which recerves the
projecting ring 91 and key 92 formed onthe cam 77 so that the
clutch disc 115 drives or rotates the cam 77 on the shait 35. As
shown 1n FIGS. 2 and 7, the clutch disc 113 has a plurality of
four circumierentially spaced tabs or ears 118, two of which
project ax1ally into the corresponding recesses 108 defined by
the clutch springs 102 and two of which are located adjacent
the curved end portions 104 of the springs. Thus when the
shaft 35 is rotated to extend or retract the cable 55, the driven
clutch disc 115 normally rotates with the clutch plate 95 as a
result of the two ears 118 projecting into the recesses 108.

Referring to FIGS. 3 and 4, a flat metal down stop finger or
member 125 has a thickness slightly less than the width of the
groove 42 and 1s pivotally supported by one of the lower rivets
21 for generally radial movement between an outer retracted
position (FIG. 3) and an inwardly projecting inner position
(F1G. 4). As apparent from FIGS. 3 and 4, the down stop
member 125 follows the cable 55 and pivots inwardly as the
cable 1s being extended until the cable 1s fully extended (FIG.
4) when the down stop member 125 wedges between the
cable 55 and the hub 52 of the spool 40. Thus the down stop
member 125 prevents further counter-clockwise rotation
(F1G. 4) of the spool and thereby prevents reverse wrapping of
the cable 55 within the spool. When the cable 1s fully
extended, further rotation of the shaft 35 and the clutch plate
95 causes the springs 102 to deform or springs inwardly so
that the springs slip past the tabs or ears 118, and the clutch
disc 115 does not rotate. When the cable 55 1s retracted and
wound within the groove 42 in response to clockwise rotation
(FI1G. 3) of the spool 40, the down stop groove 42 1n response
to clockwise rotation (FIG. 3) of the spool 40, the down stop
member 125 rides radially outwardly on the cable to an outer
retracted position, shown 1n FIG. 3.

Referring to FIGS. 8 and 9, an alternate or modified form of
a down stop member or finger 125 1s constructed of flat spring
wire and 1s pivotally supported by a rivet 21 for movement
between an outer position (FI1G. 8) and an inner position (FIG.
9) as the cable 55 15 being extended. The down stop member
125" includes a spring portion or leg 131 which engages the
housing body 14 so that the down stop member continuously
urges a radially inward force or pressure against the cable 335
as 1t 1s being wound and unwound on the spool 40. As a result
of this continuous Iriction pressure, the down stop member
125" assures the cable 535 1s never loose and winds snugly on
the hub 52 of the spool 40.

FIGS. 10 and 11 illustrate a modified housing body 14'
which has a side exit opening 135 for the cable 55. A molded
one-piece plastic external down stop member 140 1s pivotally
supported within a corner portion of the housing body 14' by
a rivet 21. The stop member 140 has an internal hole or
passage 142 through which the cable 55 1s threaded and 1s also
molded with a stop surface 144 which extends across the full
thickness of the spool 40, as shown in FI1G. 11. When the cable
535 1s fully extended, the inner and portion of the cable pivots
the down stop member 140 clockwise (FIG. 10) until the stop
surface 144 engages axially aligned stop surfaces 146 and 147
formed on the walls 44 and 46 of the spool 40, as shown 1n
FIGS. 4 and 11. As a result, the down stop member 140

positively prevents the spool 40 from further rotation and
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thereby prevents reverse winding of the cable within the
spool. When the cable 35 1s retracted by clockwise rotation of
the spool 40 (FIG. 10), the stop member 140 1s cammed
outwardly by the outer surfaces of the walls 44 and 46 until
the stop member 1s 1n its retracted position shown in FI1G. 10.

Referring to FIGS. 12 and 13, a spare tire wheel 150 1s
supported by the cable 55 of the hoist assembly 10 by means
of an elongated and straight support member or bar 155. The
bar 1s 1n the form of a steel channel having a flat top wall 156
and parallel side flanges 158. The top wall has a center hole
161 for recerving a bushing 62 which receives the outer end
portion of the cable 535 secured to the bushing 62 by the fitting
63, as described above. The bar 155 has opposite end portions
which project under a flat annular center portion 164 of the

wheel 150.

A pair of studs or pins 168 are secured or welded to oppo-
site end portions of the bar 155 and project upwardly through
diametrically opposed lug holes 171 within the center portion
164 of the wheel 150. The support member or bar 155 1s
ideally suited for use with a spare wheel 150 having an axially
offset center portion 164 with respect to the portion 172
which receives the spare tire, as shown 1n FIG. 12. The flat
upper wall 156 of the bar 155 engages the flat center portion
164 of the wheel 150 to stabilize the wheel while being raised
and lowered and cooperates with the hoist assembly to hold
the spare tire firmly against the vehicle body when the spare
tire and wheel are 1n the upper stowed position.

From the drawings and the above description, 1t 1s apparent
that an improved tire lift unit or hoist assembly constructed in
accordance with the invention, provides desirable features
and advantages. For example, the construction and operation
of the down stop member 125 or 125' provide a positive stop
against further rotation of the spool 40 when the cable 55 1s
tully extended while also providing for a center exit of the
cable from the housing. As another advantage, the one-piece
stop member 140 (FIGS. 10 and 11) and its engagement with
the stop surfaces 146 and 148 provides for a positive, durable
and dependable stop to the rotation of the spool 40 when the
cable 1s fully extended from a side exit opening within the
housing. In addition, the modified spring-type stop member
125" shown 1n FIGS. 8 and 9 provides for a continuous inward
radial pressure against the cable 35 as the cable 1s being
wound and unwound on the spool 40, thereby assuring that
the cable 1s always firmly wound on the spool even when the
cable 1s not supporting a spare tire and wheel assembly. As a
turther advantage, the four tabs or ears 118 on the clutch disc
115 provide for more rapid and dependable actuation of the
clutch mechanism in the event the operator continues to rotate
the drive shaft 35 after the cable 1s fully retracted or extended.
The specific shape of the wheel lift plate 65 also provides for
self-centering a variety of different wheels having center
holes of different diameters, and the liit member or plate in
FIGS. 12 and 13 provides for accommodating a spare tire
wheel having an axially offset center portion which has the
holes for recerving the lug bolts.

While the forms of hoist assembly herein described con-
stitute operable embodiments of the invention, 1t 1s to be
understood that the mvention 1s not limited to these precise
forms of hoist assemblies, and that changes may be made
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therein without departing from the scope and spirit of the
invention as defined 1n the appended claims.

What 1s claimed 1s:

1. A hoist assembly 1n combination with a motor vehicle
wheel having a center portion defining a circular central open-
ing and circumierentially spaced lug holes,

said hoist assembly including a housing having spaced side
walls supporting a drive shait for rotation,

an annular spool supported by said shaft within said hous-
ing for rotation relative to said shait and defining a
circumierential groove surrounding a hub,

an ¢longated flexible cable having a first end portion con-
nected to said hub of said spool and extending within
said groove and through an opening within said housing,

a tire support member connected to an opposite second end
portion of said cable,

a drive mechanism connecting said shaft to said spool and
cifective to rotate said spool through one revolution
relative to said shaft in response to multiple revolutions
of said shaft for winding said cable within said groove,

a down stop member supported within said housing for
prvotal movement 1into engagement with said spool and
on an axis disposed radially outwardly from said spool,

said tire support member comprising a substantially
straight elongated bar having a central portion positively
attached to said cable by a fitting crimped to said cable,

said elongated bar having a width substantially less than a
diameter of said circular central opening of said wheel
and having opposite end portions defining a length for
said bar greater than said diameter of said central open-
12,

said opposite end portions of said bar being positioned
under said center portion of said wheel 1n response to
passing said elongated bar longitudinally through said
central opening of said wheel while attached to said
cable, and

a pair of parallel pins secured to said opposite end portions
of said bar and projecting upwardly through diametri-
cally opposed said lug holes within said center portion of
said wheel.

2. A hoist assembly and motor vehicle wheel as defined 1n
claim 1 wherein said elongated bar comprises a horizontal
channel member having a longitudinally extending flat top
wall and longitudinally extending and downwardly project-
ing parallel side flanges, and said pins are secured to and
project upwardly from said top wall of said channel member.

3. A hoist assembly and motor vehicle wheel as defined 1n
claim 1 wherein said spool 1includes spaced side walls 1nte-
grally connected by said hub and defining said groove
between said side walls, said side walls having axially aligned
and radially extending stop surfaces with said groove ther-
cbetween, said down stop member having an internal passage
receiving said cable adjacent said opening within said hous-
ing, and said stop member having a stop surface spanning said
groove and simultaneously engaging both of said stop sur-
faces on both of said side walls of said spool 1n response to
tilting movement of said stop member by said cable when said
cable 1s Tully extended.
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